N-terminal kinase, and c-Src are activated in human aortic smooth muscle cells by pressure stress.
Mechanical forces related to pressure and flow are important for cell hypertrophy and proliferation. There are still a few studies that examine responses of human vascular smooth muscle cells to pure pressure stress (transmural pressure). It is unclear as to which mechanisms are involved in cellular responses to pressure elevation. On the other hand, although the involvement of the local renin-angiotensin system (RAS) in pressure-induced responses was reported, the results were contradictory. It still remains to be determined whether RAS in human vascular smooth muscle cells is activated by pure pressure stress. We studied the upstream signal transduction events of extracellular signal kinase (ERK) in response to atmospheric pressure stress and involvement of angiotensin II in pressure-induced cell proliferation in human aortic smooth muscle cells (HASMC). A pressure-loading apparatus was set up to examine the effects of atmospheric pressure on human aortic smooth muscle cells. Pressure application of 160 mmHg for 3 h produced cell proliferation and activated ERK and c-JUN N-terminal kinase (JNK). ACE inhibitor suppressed all of them. ERK kinase (MEK) inhibitor also suppressed cell proliferation stimulated by pure pressure. The phosphorylated c-Src was increased by pure pressure stress. The treatment with c-Src kinase inhibitor suppressed pressure-induced proliferative response. In summary, our study found that ERK activation mediated pure pressure-induced proliferative response of HASMC. This activation was partly mediated by c-Src.